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Abstract 
This research complements the shortcomings of PLTB, namely by adding a Monitoring System to the Wind Power 
Plant at Batam State Polytechnic. By addition of sensors, installations, and a control panel containing instruments 
for monitoring wind conditions, Savonius turbine rpm, and pico-generator output electrical characteristics. The 
method used is conventional, starting from mechanical design, program development, and installation to testing. 
This study's preliminary results indicate that wind at the PLTB Polibatam location is not continuous. It does not 
occur, even though the maximum wind speed can reach 8.9 m / s. The implementation of the savonius-type wind 
turbine in this study can generate electricity around 87.83 kW / week or about 0.61 kW / hour. 
 




Wind energy is environmentally friendly, abundant, 
and renewable (energy that has no end). Wind energy 
in Indonesia has great potential, but the development 
of wind energy in Indonesia is classified as low, 
ranging from 3m/s to 5 m/s, making it challenging to 
produce electrical energy on a large scale [1], [2]. 
However, the potential for wind in Indonesia makes it 
possible to develop a small-scale power generation 
system due to the available wind potential almost all 
year round [3]. 
Based on data from the Ministry of Energy and 
Mineral Resources in 2006, Indonesia has a wind 
energy potential of 9.29 GW, and 0.0005 GW installed. 
The government has currently issued a roadmap for 
the utilization of renewable energy, which targets the 
installed capacity by 2025 to reach 17% [4].  
Decentralization of wind power production is 
favourable because it will reduce generator size, 
allowing application in urban areas with problematic 
wind flows due to many buildings and obstacles. In 
small-scale wind power plants, vertical axis turbines 
are very suitable compared to horizontal axis turbines 
because there is no need to align the turbine with the 
wind direction [5]. Several types of vertical axis 
turbines can be used in wind power plants [6]. The 
savonius wind turbine is a vertical axis wind turbine 
that can operate well at low wind speeds [7], [8]. 
In any wind power project, the reliability of the wind 
turbine system is considered as a critical component. 
This is necessary for the development and 
maintenance of wind power systems [9]. The 
evaluation of critical parameters in the system will 
improve the detection of complex components and 
reduce time wasted in maintaining wind power plants 
[10]. 
The purpose of this study is to analysis the 
performance of implementation of the savonius-type 
wind turbine in urban area, specially at Batam islands. 
2. Materials and Method 
The Savonius turbine is one of the simplest turbines. 
Aerodynamically, they are drag-type devices, 
consisting of two or three vertical blades - half a 
cylinder. A two-bladed savonius wind turbine will 
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look like an "S" shape in cross-section [11]. The 
savonius turbine design in this study uses three blades, 
as shown in Figure 1. 
 
 
Figure 1. Preliminary Design of Vertical-Axis Wind 
Turbine, a) Cross-Section of Savonius-Type, b) 3D 
Model Data 
In any measured form, power is derived from the 
force times the distance divided by the period. Wind 
power is measured in various units depending on the 
application the researcher uses for wind power. The 
power extracted from the wind is not affected by 
changes in air density except for areas with very 
extreme climates and at high altitudes. Wind power is 
also directly proportional to the area swept. Doubling 
the sweep factor also doubles the output power.  
In addition, the estimated potential power generated 
by wind energy is also greatly influenced by wind 
speed. Wind speed in the formula is a cubic function, 
so doubling the speed will increase the power 
eightfold. The basic equation for wind power is an 
equation used to estimate the power extracted from 
the mass of a moving fluid [11]. Equation 1 is an 
estimate of the energy potential that can be generated 
by wind energy. 
 
P =1/2.ρ.A.V3.E      (1) 
 
Equation 1 shows P is power (Watt), ρ is the density 
of air (m3/kg), A is swept are of the turbine (m2), V is 
wind velocity (m/s), and E are the efficiency rotor and 
generator. 
 
3. Results and Discussion 
Figure 2a shows that the Batam State Polytechnic 
environment's wind speed, especially at the PLTB 
location, is not continuous. Sometimes it is high, 
medium, sometimes there is no wind. The monitoring 
results show that the maximum wind speed at the 
PLTB location in the Batam State Polytechnic is 9.8 m 
/ s. During the monitoring, the wind speed at the 
PLTB location in Figure 2, the wind in the location is 
unable to move the generator. 
The graph in Figure 2b shows that during monitoring 
after 10/12/2020, the turbine is not rotating at all, or 
the turbine speed = 0 rpm. Even though it showed a 
high value at the beginning, the speed of the savonius 
turbine reached above 1000 rpm, but this was a test 
carried out by turning the turbine manually. This test 
ensures the sensor, LCD panel, and data acquisition 
on the SD memory card are working. 
Based on the data in Figure 2b, it can also be 
ascertained that after 12/10/2020, the savonius wind 
turbine at this PLTB has never rotated. Although 
when looking at the wind speed data in Figure 2a, the 
wind at the PLTB location is sometimes present and is 
classified as high, reaching 9.8 m / s. The zero data 
could be caused by the power transmission method 
used, namely, the direct coupling transmission system 
for the external rotor generator is not suitable. 
a) 
b) 




Figure 2.  Experimental Data, a) Real-Time Wind 
Velocity, b) Wind Turbine Performance 
Figure 3 shows that during monitoring, the terminal 
voltage value of the PLTB Generator shows a 
particular voltage value. Besides, on the following 
days, the terminal voltage was still there and showed a 
value below 1 Volt. The low output voltage could be 
due to the coding program that has not done zero 
tuning. 
In the early days of monitoring, on 10/20/2020, the 
generator terminal voltage reached 12 volts, but for 
the following days, the generator terminal voltage 
showed a minimum value, less than 1 Volt. The 
terminal voltage value of the PLTB generator related 
to the turbine speed data in Figure 2 is correct. 
The generator terminal value was reached and 
reached 12 volts. At that time, the system sensor 
reading was tested, and the PLTB savonius turbine in 
this study was rotated manually. The Savonius turbine 
is coupled directly to the external generator rotor than 
the generator rotates when the Savonius turbine 
rotates. 
The implementation of PLTB in this study, as shown 
in Figure 4, uses a savonius wind turbine with three 
blades with a blade diameter of d = 0.3 m and a length 
of h = 0.6 m so that the swept area is A = 0.18 m2. The 
approach method to the density value of air at the 
Batam State Polytechnic PLTB is 1,184 kg / m3. The 
total efficiency of Er x Eg x Et is 0.45. Applying Eq 1, 
estimating the potential electrical energy generated 
from the savonius wind turbine in this study is shown 
in Figure 4. 
 
Figure 3. Generator Terminal Voltage 
 
Figure 4.  Energy Estimated Data 
 
As in Equation 1 and the implementation of savonius 
turbine in PLTB in the Batam State Polytechnic 
environment (Figure 1), if the PLTB can work well, 
the estimated amount of energy can be generated 
87.83 kW / week or an average of about 0.61 kW / h. 
4. Conclusions 
The monitoring system built for PLTB at Batam State 
Polytechnic has worked well. From the observation of 
PLTB in Polibatam, the observation shows that the 
presence of wind at the PLTB location is not 
continuous. It disappears, even though the maximum 
wind speeds up to 8.9 m.s-1. Implementation the 
savonius type of wind turbine in this study can 
generate electricity around 87.83 kW/week, or about 
0.61 kW/hour. 
The application of power transmission using a belt or 
direct coupling for the savonius turbine to the external 
rotor type generator cannot be used. Another method 
is needed so that the initial torque required to rotate 
the generator is relatively small. The wind turbine 
torque produced can overcome the mechanical losses 
b) 
a) 
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in the PLTB built so that the generator can rotate and 
produce a voltage at the generator terminal.  
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